SUMMARY Nuclear diameter was measured and mean nuclear diameter calculated in 18 parathyroid carcinomas. In 11 of the 18 tumours mean nuclear diameter was above the range previously reported for 55 parathyroid chief cell adenomas and provides a useful discriminant in histological diagnosis.
The histological diagnosis of parathyroid carcinoma is based on well accepted criteria1 but may still present difficulties in individual cases. One feature observed in parathyroid carcinoma cells is a high nuclear:cytoplasmic ratio,' which suggests that measurement of nuclear size may provide useful information. Studies of nuclear diameter in parathyroid adenomas23 showed a range of mean values extending well above the normal and correlating with DNA content, tumour mass, and plasma calcium. As part of a study of parathyroid carcinoma nuclear diameters were measured in a series of 18 such -tumours, reported recently in detail4 and compared with the findings in adenomas (chief cell variety).
Material and methods
Histological sections from 18 parathyroid carcinomas were available. The with the larger diameter more than double the smaller were excluded. The rate of exclusion did not vary greatly between tumours. About 1000 nuclei were measured in each carcinoma and subtotals were recorded on a Ferrari-Statistest mechanical counter for each nuclear diameter from 2 pm to the largest observed (16 pm).
The measurements were carried out by the same observer throughout the study and mean nuclear diameter was calculated for each carcinoma. Correlation coefficients were calculated for mean nuclear diameter, tumour weight, and plasma calcium, using log values. Mean nuclear diameters for the carcinomas were compared with those for adenomas3 by analysis of variance, and group mean values were compared by Student's t test. In further comparisons of the two types of tumour kurtosis and skewness were calculated for the distribution of nuclear diameters in each tumour.
Results
Mean nuclear diameter in the parathyroid carcinomas ranged from 5-549 to 10-131, the group mean value being 8-111 ((SD) 1-387). In parathyroid adenomas the range for mean nuclear diameter was 4-228 to 7 907,3 the group mean value being 5 831 (0-853). The difference between the group mean values was highly significant (t = 8-34; p < 0.001). In 11 of the 18 carcinomas mean nuclear diameter was greater than 8pm, which lies between 2 (1-706) and 3 (2-558) above the group mean value for adenomas and is above the range for adenomas. The mean variance for carcinomas (1 396) was greater (p < 0.001) than that for the adenomas (0-638).
In individual tumours the distribution of nuclear diameter was positively skewed in 9 of 18 carcinomas Jacobi, Lloyd, Smith Evidence of severe hyperparathyroidism (high plasma calcium; overt bone disease in 15 cases) was characteristic of the series. Two cases (4 and 15) were associated with kidney stones (without bone disease) and one with myopathy (case 1 1). The correlation between tumour weight and plasma calcium nearly reached significance (p z 0 05), the data being incomplete. Correlation coefficients for tumour weight and plasma calcium with mean nuclear diameter were negligible. The presence of metastases or local infiltration did not seem to affect mean nuclear diameter.
Discussion
The findings in this study show that mean nuclear diameter is a useful discriminant between adenoma and carcinoma. There were no significant differences overall in skewness and kurtosis, but the variance in carcinomas was greater than in adenomas. Mean nuclear diameter has not yet been studied in the same way in primary chief cell hyperplasia. There were significant correlations between mean nuclear diameter, tumour weight, and plasma calcium in the adenomas3 but not in the carcinomas.
Parathyroid carcinoma is often associated with severe hyperparathyroidism and overt bone disease. Adenomas associated with overt bone disease as a subgroup showed a higher mean nuclear diameter than that for other adenomas.3 Hence in general mean nuclear diameter may be an index of functional activity of the parathyroid tumour cell, benign or malignant. The present findings, however, shed no new light on the origin of carcinomas, which are believed usually to arise from normal glands.
In a previous study of parathyroid adenomas2 nuclear diameter was correlated with ploidy measured by the Feulgen method. The high mean nuclear diameter of parathyroid carcinomas suggests high DNA content also. Studies of ploidy could provide information on the degree of malignancy and prognosis in these carcinomas as in carcinomas of other organs already investigated.5 carcinomas. 
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